Gene synthesis, bacterial expression and purification of the Rickettsia prowazekii ATP/ADP translocase.
The Rickettsia prowazekii ATP/ADP translocase (Tlc) is the first member of a new family of ATP/ADP exchangers that includes both prokaryotic and eukaryotic proteins. We optimized the codon usage for expression of tlc in Escherichia coli by means of gene synthesis, expressed the synthetic gene in E. coli, and purified a modified Tlc that contained a C-terminal tag of 10 consecutive histidine residues by immobilized metal affinity chromatography. Although codon usage in R. prowazekii is very different from E. coli, the optimization of the codon usage by itself was insufficient to improve expression. However, the change of the cloning vector from pET11a to pT7-5 led to a 3-10-fold increase in the specific ATP transport rate by cells expressing the synthetic construct. The authenticity of the purified protein was confirmed by N-terminal amino acid sequencing and a matrix assisted laser desorption/ionization mass spectrometry.